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Remarks 

In response to the Office Action mailed July 3, 2003 claim 8 is amended. Claims 
1-7 and claims 21-40 were previously cancelled, without prejudice, pursuant to a 
restriction requirement. 

Applicants' invention is directed to microwave vacuum tube devices and, in 
particular, gridded microwave tube types. The device comprises a substrate, a cathode, 
attached to the substrate, a grid attached to the substrate and an output structure. The 
cathode and grid are substantially parallel. One or both of the cathode and grid are 
attached to the device substrate by flexural members. In the operation of the device, a 
weak microwave signal to be amplified is applied to the grid. The signal applied to the 
grid controls the number of electrons flowing between the cathode and the anode. The 
voltage on the grid controls the flow of current. As this current passes through an 
external load, it produces a large voltage, and the gridded tube thereby provides gain. 
See page 10, line 22 to page 11, line 2 of applicants' specification. Thus, in applicants' 
device the grid is configured to modulate the electrons drawn from the cathode. 
Applicants' device is inherently at least a three terminal device (i.e. one terminal for the 
cathode, a second for the anode and third for the grid) and is easily extended to more than 
three terminals (by using multiple grids). 

The Examiner rejected claims 8-20 under 35 U.S.C. § 102(b). The Examiner cites 
US Patent No. 5,536,988 to Zhang (Zhang hereinafter) as the basis for this rejection. 

Zhang is directed to a process for making field emission devices. Although 
Zhang describes a device having both a grid and a cathode attached to a substrate, Zhang 
does not describe a device in which the grid modulates the electrons drawn from the 
cathode. The grid (282) in Zhang is merely a support structure and provides no 
modulating function. 

Applicants have amended claim 8 to specify that the grid is configured to 
modulate the electrons drawn from the cathode. Support for this amendment is found on 
page 10, line 23 to page 1 1, line 6 of applicants' specification. This feature is clearly not 
disclosed or suggested by Zhang. Since Zhang does not disclose or suggest a gridded 
microwave tube device wherein the grid is configured to modulate the electrons drawn 
from the cathode, Zhang clearly does not anticipate applicants' amended claim 8. 
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Nor does Zhang render obvious applicants' invention. Zhang only describes 
emitters. Zhang does not disclose modulated microwave devices. There is nothing in 
Zhang that could be construed to suggest that the grid described therein perform a 
modulating function. For this reason, Zhang does not render obvious claim 8. 

The Examiner also rejected claims 9-20 as anticipated by Zhang. Claims 9-20 
depend from claim 8. Therefore, claims 9-20 are not anticipated by or rendered obvious 
in view of Zhang for the aforesaid reasons, because they depend from claim 8. In 
addition, certain of these claims recite features that are not disclosed in or suggested by 
Zhang. The following are additional arguments that support the patentability of claims 9- 
20. 

With regard to claim 10 and 1 1, these claims state that the cathode and grid 
surfaces are substantially perpendicular to the device substrate. Because the grid and the 
cathode are substantially parallel to each other, but perpendicular to the substrate, the 
electrons travel parallel to the substrate. In Zhang, the electrons travel perpendicular to 
the substrate (See FIG. 8(e)) because the emitters are configured to provide electron flow 
perpendicular to the substrate. Thus, from an emission perspective, Zhang describes a 
cathode surface that is substantially parallel to the substrate in order for the device to 
provide electron flow in a direction perpendicular to the substrate. Since the grid and 
cathode are parallel to each other, but perpendicular to the substrate, the parasitic 
capacitance with the substrate in the present invention is reduced compared with the 
configuration described in Zhang. This makes the present invention better suited to high 
frequency applications than the Zhang structure. 

With regard to claims 12 and 13, the Examiner asserts that these claims, which 
further describe the output structure of claim 8, are also anticipated by Zhang. The 
Examiner failed to appreciate that Zhang describes field emission cathodes (22) only. As 
such there is no anode structure in Zhang. 

With regard to claim 14, that claim recites additional grids attached to the 
substrate by one or more flexural members. Although the Examiner asserts that Zhang 
describes multiple grids, the applicants submit that Zhang provides no such disclosure. 
In Zhang, the grid is formed in single crystal silicon. In the fabrication process described 
by Zhang, forming more than one additional grid is not possible. 
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With regard to claim 15, that claim recites the use of carbon nanotube emitters. 
Zhang describes silicon nanometer emitter structures. The structures are not nanotubes 
and certainly not carbon nanotubes. Claim 15 is clearly not anticipated by Zhang for this 
reason. 

With regard to claims 16 and 17, these claims recite surface area of the cathode 
and spacing between cathode and grid, respectively. With regard to claim 16, Zhang 
does not describe the surface area of the cathode or grid. With regard to claim 17, Zhang 
merely states that the oxide thickness on the wafer is 500 nm. The Examiner seems to 
infer that this oxide thickness will define the distance between the grid and the cathode. 
A cursory inspection of the process flow described in Figures 4a -4j reveals that this is 
not the case. The oxide layer 240 is patterned and the remaining portion of 240 (Fig. 4b) 
is used as a mask for pattern transfer into the underlying silicon substrate. Contrary to 
the Examiner's assertion, the cited portion of Zhang (and indeed the entire Zhang 
disclosure) does not describe a distance between the grid and the cathode. The only 
dimensions described in Zhang are the thickness of layers used to form the support 
structure on which the emitters are formed. Zhang does not disclose or suggest a distance 
between the cathode and the grid. 

With regard to claim 18, that claim specifies a number of gridded microwave 
devices with three or more terminals. Zhang does not disclose a device with three or 
more terminals and therefore the devices specified in claim 1 8 (i.e. a triode device, a 
tetrode device, a pentode device, a klystrode device, a traveling wave device, or a 
klystron device). As previously noted, Zhang describes emitters only. As such, there is 
no anode in the Zhang devices. In direct contrast to Zhang, applicants' invention 
specifies a device with at least three terminals (i.e. one for the cathode, one for the anode 
and one for the grid). Therefore, Zhang does not describe a device with three or more 
terminals, such as the devices recited in claim 18. 

In conclusion, applicants again state that claims 9 through 20 are not anticipated 
by Zhang for the same reasons that amended claim 8 is not anticipated by Zhang. 
Additional reasons why certain dependent claims are not anticipated by Zhang are also 
provided above. 
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In view of the foregoing arguments and amendments, applicants submit that 
claims 8-20 are in condition for allowance. Favorable action is respectfully requested. 



Respectfully submitted, 

Peter L Gammel 
Richard Edwin Howard 
Omar Daniel Lopez 
Wei Zhu 



Richard J. Botos 
Reg. No. 32,016 
(610)712-8520 

Date u|9l|fiS 

Docket Administrator 

Agere Systems Inc. 

4 Connell Drive, Room 4U533C 

Berkeley Heights, NJ 07922-2747 
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